We report density functional study of alternate fullerene-like cage structures and finite closed, capped single-wall nanotubes of aluminum nitride. The cages and nanotubes studied are modeled as Al24N24, Al28N28, Al32N32, Al36N36, Al48N48, and Al96N96. The structure optimization and calculation of the electronic structure, vertical ionization potential, and the electron affinity are performed at the all electron level by the analytic Slater-Roothaan method, using polarized Gaussian basis set of double zeta quality. All structures are energetically stable with binding energy of about 10-11 eV per AlN pair. For the larger Al96N96, the fullerene like cage is energetically less favorable than the two-shell cluster that has Al24N24 as an inner shell. The vertical ionization potential and the electronic affinity are in the range 6.7-6.9 eV and 1.5-2.0 eV, respectively. The binding energy show systematic increase with increase in the length of (4,4) nanotube. The energy band gap, determined using the ∆SCF method show that these structures are characterized by a fairly large band gap about 4 − 5 eV, which is however smaller than the gap for the corresponding boron nitride structures.
I. INTRODUCTION
Aluminum nitride (AlN) belongs to the group III-V family of semiconductors and possesses number of properties such as low thermal expansion (close to that of silicon), high thermal conductivity, resistance to chemicals and gases normally used in semiconductor processing, and good dielectric properties, which make it potential candidate for technological applications in micro- In a subsequent report, these nanowires were interpreted to be nanotubes. of the generalized gradient approximation. 22 Its main advantage is that it requires no numerical integration and hence within the accuracy of the model gives results that are accurate to machine precision. The optimization is performed using the Broyden-Fletcher-GoldfarbShanno (BFGS) algorithm 25, 26, 27, 28, 29 with forces on the atoms computed non-recursively using the 4-j generalized Gaunt coefficients.
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III. RESULTS AND DISCUSSION
Before we present our results on larger AlN cages,
we test the computational model for the simple diatomic AlN molecule, for which experimental values of bond length and dissociation energy are available. The Al 24 N 24 core of this structure is evident in Fig. 5 .
The atoms on the surface of inner core have four-fold coordination. The two-shell cage is lower in energy by The electronic structures of AlN cages are given in Table II while The so called ∆ SCF provides good approximation for the ionization potential and the electron affinity of the system. 43 We determine the band gap as a difference of ionization potential and electron affinity computed by the ∆ SCF method. The time dependent density functional 
